Formation of de novo aneurysm from a junctional dilatation at the origin site of the posterior communicating artery (PcomA) has been rarely reported. In this case report, three females in sixth decades of age developed a de novo aneurysm from the junctional dilatation of the PComA with a tiny bleb-like lesion over 5 years after initial presentation.
Diffuse dilatation at the origin site of the posterior communicating artery (PcomA) is known as a "junctional dilatation" or an "infundibulum". Usually, the PcomA is originated from the apex of the junctional dilatation and it has a triangular shape [1, 2] . The incidence has been reported to be up to 17% of catheter angiography [3] . There was no proven histological abnormalities in an autopsy study of junctional dilatation at the PcomA [4] . Epstein et al. reported that seven junctional dilatations at the origin of the PcomA from routine autopsy revealed that adventitia, media, internal elastic membrane, and intima were intact. They concluded that the junctional dilatation at the PcomA was a normal variation and not a site having predilection to bleeding or future true aneurysmal dilatation.
Although the junctional dilatation at the PcomA is mostly considered to be a benign variant, several reports have documented the evolution of such a dilatation to a saccular de novo aneurysm with subsequent bleeding especially at the PcomA [5, 6] . Therefore, the management and follow-up of an incidentally diagnosed junctional dilatation at the PcomA remains uncertain whether there is no possibility to develop aneurysm at all or not. We presented three patients who showed transformation from junctional dilatations at the PcomA to a saccular aneurysm and report characteristic finding on 3D angiography which has not been described previously.
acute onset of severe occipital headache. Computed tomography (CT) scans showed a subarachnoid hemorrhage (SAH) mainly around the brainstem. Cerebral angiography revealed a saccular aneurysm with a maximum diameter of 4 mm in the right superior cerebellar artery origin and junctional dilatation at both PcomA origins. 3D rotational angiography showed that bilobulated bleb in the left junctional dilatation (Fig. 1A) . The right SCA aneurysm was then treated by clipping surgery. One-year follow-up CT angiogrphy showed that complete occlusion of right SCA aneurysm and no change of both side junctional dilatations at the PcomA origin. Five-year follow-up angiography revealed a de novo internal carotid artery (ICA) aneurysm developing from a junctional dilatation at the origin of the left PcomA (Fig. 1B) . Considering the direction, shape and position of the bleb, demonstration of a bleb by 3-D rotational angiography at the dominant side of bilateral junctional dilatation of the P-comA seems to be an important risk factor for evolution of a newly developed aneurysm. The patient underwent another clipping surgery for this de novo aneurysm.
Case II
A 57-year-old healthy female presented with an acute onset of altered mentality. CT showed a SAH mainly noted around the left Sylvian f issure and cerebral angiography revealed a bilobulated aneurysm with a maximum diameter of 4 mm in the left MCA bifurcation and a round saccular aneurysm with a maximum diameter of 5 mm in the left anterior choroidal artery origin. In addition, there was a triangular junctional dilatation at the origin of the PcomA in both sides. The left sided PcomA origin with junctional dilatation possessed a tiny bleb ( Fig. 2A) . Both aneurysms at the left MCA and the left anterior choroidal artery were clipped on single stage. One-year follow-up CT angiography showed complete occlusions of the clipped aneurysms at the left MCA and the left anterior choroidal artery, and no change of junctional dilatations at both sides of the PcomA origin. Five-year follow-up 3D rotational angiography revealed a de novo aneurysm formation at a previous junctional dilatation at the origin of the left PcomA (Fig. 2B) .
Case III
A 55-year-old healthy female patient presented with an acute onset of seizure like movement. CT angiography showed a SAH with the maximum around the left Sylvian fissure and revealed a saccular aneurysm with a maximum diameter of 8 mm in left MCA bifurcation origin. The left MCA aneurysm was treated by clipping. CT angiography also revealed a triangular junctional dilatation at the origin of both PcomA. 3D rotational angiography showed that the left sided junctional dilatation possessed a tiny bleb (Fig. 3A) . One-year follow-up CT angiography showed complete occlusions of the left MCA aneurysm and no change of junctional dilatations at both sides of the PcomA origin. Five-year follow-up 3D rotational angiography revealed a de novo aneurysm formation developing from junctional dilatation at the origin of the left PcomA (Fig. 3B) . The aneurysm was clipped.
DISCUSSION
Our study showed development of de novo aneurysm from junctional dilatation of the PcomA origin in three patients who had been followed for about 5 years after initial presentation. The initial 3D rotational angiography at the time of diagnosis showed a tiny bleb at the junctional dilatation, which subsequently developed into a de novo saccular aneurysm during about 5-year duration. To the best of our knowledge, this observation of a tiny bleb at the junctional dilatation detected by 3D rotational angiography has not been described in the literature. Therefore, 3D rotational angiography is recommended to detect any bleb-like irregularities especially at the dominant side of bilateral junctional dilatations of the PcomA. The junctional dilatations of cerebral arteries are most frequently observed at the origin of the PcomA as shown in our cases. It can be found in the other locations such as the anterior choroidal artery, the ophthalmic artery, the middle cerebral artery and the superior cerebellar artery. For the criteria of junctional dilatation which was proposed by Taveras and Wood in 1964 [2] , it was defined as follows ; 1) diameter less than 3 mm and 2) the PcomA emerges from the apex of the enlargement.
Review of previous literature revealed six cases with a development of aneurysm from pre-aneurysmal junctional dilatations of the PcomA [7] [8] [9] [10] [11] [12] [13] . All six patients were female between 20 and 40 years of age. Five of them had a history of aneurysm involving other cerebral arteries. The junctional dilatations required 6 months to 9 years to develop into aneurysms. Some risk factors suggested for the evolution of de novo aneurysm from junctional dilatation were history of angiography-negative SAH, familial occurrence of intracranial aneurysms and known disease with an increased propensity to aneurysm formation (e.g., adult polycystic kidney degeneration, Ehlers-Danlos disease, aortic coarctation) [6, 14] . All 3 de novo aneurysms of our case report were found to be unruptured aneurysms on routine follow-up study as the most of previously reported cases were. However, some authors reported a rupture of de novo aneurysms developing from the junctional dilatation [15] [16] [17] . We do not know the exact time interval of the aneurysm development from junctional dilatation. The expected time period would be between one to five years in our cases.
In conclusion, our case showed that the junctional dilatation of PcomA can develop into a de novo aneurysm on long term follow-up. Notably, a tiny bleb noted on 3D rotational angiography can predispose to a subsequent de novo aneurysm at the junctional dilatation especially on the dominant side of PcomA. 
